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a USPTO Filing Receipt for the subject application. 
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Examiner: 
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Serial No. 10/018,511 



Filed: December 14, 2001 



Group Art Unit:499i^ 

NOT YET ASSIGNED 



For: Apparatus and Me&od for Coating the Exterior Surface of a Pipe 



REVOCATION OF POWER OF ATTORNEY and 
NEW APPOINTMENT OF POWER OF ATTORNEY 



Box - NON-FEE AMENDMENT 
Commissioner for Patents 
Washington, D.C. 20231 

To the Commissioner for Patents: 

Applicant files herewith a revocation of power of attomey and a new appointment of 
power of authority for the above identified application. 



Respectfully submitted, 



CERTIFICATE OF MAILING 
UNDER 37 CFR 1.8(a) 



I hereby certify that this paper, along with any paper referred 
to as being attached or enclosed, is being deposited with the 
United States Postal Service on the date indicated below, 
with sufficient postage, as first class mail, in an envelope 
addressed to: Box - NON-FEE AMENDMENT, 
Commissioner for Patents, Washington, D.C. 20231 
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person signing certificate 
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Inductotherm Industries, Inc. 
Post Office Box 157 
Rancocas, New Jersey 08073 
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Filing Date 
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The Exterior of a Roe 
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Examiner Name 




Attorney Docket Number 
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Practitioners at Customer Number 
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□ Practitioner(s) named below: 
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Name 


Reoistration Number 


PhiliD O. Post 


28,456 















as my/our attorney(s) or agent(s) to prosecute the application Identified above, and to transact all 
business in the United States Patent and Trademark Office connected therewith. 



Please change the correspondence address for the above-identified application to: 
The above-mentioned Customer Number. 

OR 

□ Practitioners at Customer Number 



OR 



Place Customer 
Number Bar Code 
Label here 
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Firm or 

Individual Name 



Address 



Address 
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Z^2_ 



Country 
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lone 



Fax 



I am the: 

Applicant/Inventor. 

I I Assignee of record of the entire interest. See 37 CFR 3.71 . 

Statemer^t under 37 CFR 3,73(b) is enclosed. (Form PTOf SB/96). 



SIGNATURE of Applicant or Assignee of Record 
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John W. Betteridge APPLICANT 
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Date 
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NOTE: Signatures of all the inventors or assignees of record of the entire interest or their repre5entative(s) are required. Submit multiple 
forms If more than one signature is required, see below*. 
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the amount of time you are required to complete this form should be sent to the Chief Information Officer, U.S. Patent and Trademark Office. Washington, DC 
20231. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Assistant Commissioner for Patents. Washington. DC 20231. 
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application: 



fxl A Power of Attorney or Authorization of Agent is submitted herewith. 
OR 

□ Please change the correspondence address for the above-identified application to: 
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OR 



Place Customer 
Number Bar Code 
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— Individual Name 
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Country 
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m Applicant/Inventor. 

I I Assignee of record of the entire interest. See 37 CFR 3.71 . 

Statement under 37 CFR 3.73(b) is enclosed, (Form PTO/SBf96) 



SIGNATURE of Applicant or Assignee of Record 
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CERTI^^Tg^^WAILING BT^'^XPRESS MAIL" (37 CFR 1.10) 



. Betteridge 



Docket No. 
946-445 



1 Serial No. 


Filing Date 


Examiner 


Group Art Unit 


PCT/GBOl/02189 


Infl 05/17/01 







Invention: APPARATUS AND METHOD FOR COATING THE EXTERIOR SURFACE OF A PIPE 



I hereby certify that the following correspondence: 



Entry in U.S. National Phase Application, associated papers and filing fees 



(Identify type of correspondence) 

is being deposited with the United States Postal Service "Express Mail Post Office to Addressee" service under 
37 CFR 1.10 in an envelope addressed to: The Assistant Commissioner for Patents, Washington, D.C. 20231 on 
December 14, 2001 



(Date) 



Tiierese McKinley 



(Typed or Printed Name of Person Mailing Correspondence) 
(Signature of Person Af^Uing CorrespoMence) 



EL 813789782 US 



("Express Mail** Mailing Label Number) 



Note: Each paper must have its own certificate of mailing. 
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PATENT 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
US/PCT/DOE ACTING AS RECEIVING OFFICE 



In re: Patent application of : 

John W. Betteridge : 

: Group Art Unit: 

Serial No.: Not Yet Assigned : Not Yet Assigned 

(International Serial No. PCT/GBO 1/02 189) 

Filed: Conciirrently Herewith : Examiner: 

(International Filing Date: May 17, 2001) 

: Not Yet Assigned 

For: Apparatus And Method For Coating The 

Exterior Surface Of A Pipe 



PRELIMINARY AMENDMENT 

Conunissioner for Patents 
Box PCT 

Washington, D.C. 20231 
Dear Sir: 

Prior to calculation of the filing fee, kindly amend the above-identified patent application, 
without prejudice, as follows. / 



CERTIFICATE OF MAILING 
UNDER 37 C.F.R. 1.10 



EXPRESS MAIL Mailing Label Number: EL 813789782 US 
Date of Dq)Osit: December 14, 2001 



I hereby certify that this correspondence, along with any paper referred to 
as being attached or enclosed, and/or fee, is being deposited with the United 
States Postal Service, 'EXPRESS MAIU-POST OFFICE TO ADDRESSEE" 
service under 37CERUG^ on the date indicated above, and addressed to: 
Commissioner for Patents, Washington. D.C. 20231. 



Signature of person mailing pag^ /i 



Therese McICinlcy 

Type or print name of person 
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In the Claims: 

Please amend claims 6-11, 14-15, 18-22 and 25-26 as follows. A mark-up of the 
amended claim as required by 37 C.F.R. 1.211(c)(ii) is attached hereto as Appendix A. 

6. The apparatus of claim 1 wherein the at least one coating head has a 
diffusing means with the internal passage of the at least one coating head. 

7. The apparatus of claim 1 further comprising means for supplying a grit 
from an external source to the at least one internal gallery and means for applying positive air 
presstire to the at least one internal gallery, whereby the grit is forced by air pressure through the 
at least one internal gallery and ejected onto the exterior surface of the pipe through the at least 
one coating head. 

8. The apparatus of claim 1 further comprising means for supplying a gas 
from an external source to the at least one intemal gallery and means for applying positive air 
pressure to the at least one intemal gallery, whereby the heated gas is forced by air pressure 
through the at least one intemal gallery and ejected onto the exterior surface of the pipe through 
the at least one coating head. 

9. The apparatus of claim 1 further comprising means for supplying a quench 
fluid from an external source to the at least one intemal galfery and means for applying positive 
air pressure to the at least one mtemal gallery, whereby the quench fluid is forced by air pressure 
through the at least one intemal gallery and ejected onto the exterior surface of the pipe through 
the at least one coating head. 

10. The apparatus of claim 1 wherein the stator and the rotor include means 
for opening and closing around the pipe. 

11. The apparatus of claim 1 further comprising at least one magnetic 
induction heater to heat the pipe prior to placement of the coating material onto the exterior 
surface of the pipe. 
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The method of claim 12 further comprising the following steps: 
supplying at a positive air pressure a gas to the stationary element; 

transferring the gas from the stationary element to the gallery; and 

ejecting the gas onto the exterior surface of the pipe from one or more 
coating heads. 

15. The method of claim 12 further comprising the following steps: 

supplying at a positive air pressure a quench liquid to the stationary 
element; 

transferring the quench liquid from the stationary element to the gallery; 
and 

ejecting the quench liquid onto the exterior surface of the pipe from one or 
more coating heads. 

18. The apparatus of claim 16 wherein the annular-shaped body includes 
means for opening and closing aroimd the pipe. 

19. The apparatus of claim 16 further comprising means for supplying a grit 
from an external source to the at least one entry ports aSid means for applying positive air 
pressure to the at least one entry ports, whereby the grit is forced under air pressure successively 
through the intake, compression and diffusing chambers, into the gallery and ejected through the 
one or more openings in the interchangeable sleeve onto the exterior surface of the pipe around 
the entire circumference of the pipe. 

20. The apparatus of claim 16 further comprising means for supplying a gas 
from an extemal source to the at least one entry ports and means for applying positive air 
pressure to the at least one entry ports, whereby the gas is forced under air pressure successively 
through the intake, compression and diffusing chambers, into the gallery and ejected through the 
one or more openings in the interchangeable sleeve onto the exterior surface of the pipe around 
the entire circumference of the pipe. 

PHIP\313447\1 * :-3" 
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21. The apparatus of claim 16 further comprising means for supplying a 
quench liquid from an external source to the at least one entry ports and means for applying 
positive air pressure to the at least one entry ports, whereby the quench liquid is forced under air 
pressure successively through the intake, compression and diffusing chambers, into the gallery 
and ejected through the one or more openings in the interchangeable sleeve onto the exterior 
surface of the pipe around the entire circumference of the pipe. 

22. The apparatus of claim 16 further comprising at least one magnetic 
induction heater to heat the pipe prior to placement of the coating material on to the exterior 
surface of the pipe. 

25. The method of claim 23 further comprising the following steps: 

supplying at a positive air pressure a gas to the at least one intake 
chamber; 

compressing the gas received from the at least one intake chamber in the 
compression chamber; 

diffusing the gas exiting the compression chamber in the at least one 
diffusing chamber; 

injecting the gas exiting the compression chamber into the gallery; and 

ejecting the gas from the compression chamber onto the exterior surface of 
the pipe. 

26. The method of claim 23 fiirther comprising the following steps: 

supplying at a positive air pressure a quench liquid to the at least one 
intake chamber; 

compressing the quench liquid received from the at least one intake 
chamber in the compression chamber; 



diffusing the quench liquid exiting the compression chamber in the at least 
one diffusing chamber; 



r 




injecting the quench liquid exiting the compression chamber into the 
galler}r, and 

ejecting the quench liquid from the compression chamber onto the exterior 
surface of the pipe. 

REMARKS 

Claims 1-26 are pending in the application. The claims have been amended to 
reduce dependencies. No new mattered has been introduced. 

An early action on the merits is solicited. 

Respectfully submitted, 

JOHN W. BI 





iGORYJ.LAWfipNA 
Registration No. 30,46(9 
Drinker, Biddle & ReSth, LLP. 
One Logan Square 
18* and Cherry Streets 
Philadelphia, PA 19103-6996 
(215) 988-3309 
(215) 988-2757 -Fax 
Attorney for the Applicant 
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APPENDIX A - "Marked-up" Versions of Amended Claims as Required Under 37 

CF.R. 1.121(c)(l)(U) 

6. The apparatus of [any preceding claim] claim 1 wherein the at least one 
coating head has a diffusing means with the intemal passage of the at least one coating head. 

7. The apparatus [any preceding claim] of claim 1 further comprising means 
for supplying a grit from an extemal source to the at least one intemal gallery and means for 
applying positive air pressure to the at least one intemal gallery, whereby the grit is forced by air 
pressure through the at least one intemal gallery and ejected onto the exterior surface of the pipe 
through the at least one coating head. 

8. The apparatus of [any preceding claim] claim 1 further comprising means 
for supplying a gas from an extemal source to the at least one intemal gallery and means for 
applying positive air pressure to the at least one intemal gallery, whereby the heated gas is forced 
by air pressure through the at least one intemal gallery and ejected onto the exterior surface of 
the pipe through the at least one coating head. 

9. The apparatus of [any preceding claim] claim 1 further comprising means 
for supplying a quench fluid from an extemal source to the at least one intemal gallery and. 
means for applying positive air pressure to the at least one intemal gallery, whereby the quench 
fluid is forced by air pressure through the at least one intemal gallery and ejected onto the 
exterior surface of the pipe through the at least one coatmg head. 

10. The apparatus of [any preceding claim] claim 1 wherein the stator and the 
rotor include means for opening and closing around the pipe. 

1 1 . The apparatus of [any preceding claim] claim 1 further comprising at least 
one magnetic induction heater to heat the pipe prior to placement of the coating material onto the 
exterior surface of the pipe. 
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14. The method of [claims 12 or 13] claim 12 further comprising the 
following steps: 



15. The method of [any one of claims 12 to 14] claim 12 further comprising 
the following steps: 



supplying at a positive air pressure a quench liquid to the stationary 
element; 

transferring the quench liquid from the stationary element to the gallery; 
and 

ejecting the quench liquid onto the exterior surface of the pipe from one or 
more coating heads. 

18. The apparatus of [anyone of claims 16 or 17] claim 16 wherein the 



annular-shaped body includes means for opening and closing around the pipe. 



19. The apparatus of [any one of claims 16 or 18] claim 16 further comprising 



means for supplying a grit from an external source to the at least one entry ports and means for 
applying positive air pressure to the at least one entry ports, whereby the grit is forced under air 
pressure successively through the intake, compression and diffusing chambers, into the gallery 
and ejected through the one or more openings in the interchangeable sleeve onto the exterior 
surface of the pipe around the entire circumference of the pipe. 



20. The apparatus of [any one of claims 16 to 19] claim 16 further comprising 



means for supplying a gas from an external source to the at least one entry ports and means for 
applying positive air pressure to the at least one entry ports, whereby the gas is forced under air 
pressure successively through the intake, compression and diffusing chambers, into the gallery 



supplying at a positive air pressure a gas to the stationary element; 



transferring the gas from the stationary element to the gallery; 



and ejecting the gas onto the exterior surface of the pipe from one or more 
coating heads. 
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and ejected through the one or more openings in the interchangeable sleeve onto the exterior 
sixrface of the pipe around the entire circumference of the pipe. 

21 . The apparatus of [anyone of claims 16 to 20] claim 16 further comprising 
means for supplying a quench liquid from an external source to the at least one entry ports and 
means for applying positive air pressure to the at least one entry ports, whereby the quench liquid 
is forced under air pressure successively through the intake, compression and diffusing 
chambers, into the gallery and ejected through the one or more openings in the interchangeable 
sleeve onto the exterior surface of the pipe around the entire circumference of the pipe. 

22. The apparatus of [any one of claims 16 to 21] claim 16 further comprising 
at least one magnetic induction heater to heat the pipe prior to placement of the coating material 
on to the exterior surface of the pipe. 

25. The method of [claims 23 or 24] claim 23 further comprising the 
following steps: 

supplying at a positive air pressure a gas to the at least one intake 
chamber; 

compressing the gas received from the at least one intake chamber in the 
compression chamber; 

diffusing the gas exiting the compression chamber in the at least one 
diffusing chamber; 

injecting the gas exiting the compression chamber into the gallery; and 

ejecting the gas from the compression chamber onto the exterior surface of 
the pipe. 

26. The method of [any one of claims 23 to 25] claim 23 further comprising 
the following steps: 

supplying at a positive air pressure a quench liquid to the at least one 
intake chamber; 
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compressing the quench liquid received from the at least one intake 
chamber in the compression chamber; 

diffusing the quench liquid exiting the compression chamber in the at least 
one diffusing chamber; 

injecting the quench liquid exiting the compression chamber into the 
gallery; and 

ejecting the quench liquid from the compression chamber onto the exterior 
surface of the pipe. 




I COMMERCE PATENT AND TRADEMARK OFFICE 

TRAN^ia^^J^TTEirrO THE UNITED STATES 
DESIGNATED/ELECTED OFFICE (DO/EO/US) 
CONCERNING A FILING UNDER 35 U.S.C. 371 

llNTERNATIONAL APPLICATION no" | IKTERNATIONAL FILIN^^^^^^ 

PCT/GBOl/02189 I May 17, 2001 

LE OF INVENTION 



lOCKET NUMBER 
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946-445^ 

U.S. APPUCATION NO. (IF KNOWN. SEE 37 CI«K 



PRIORITY DATE CLAIMED 

May 20, 2000 



Sp'aSS method for coating the exterior surface of a PffE 



IaPPLICANT(S) FOR DO/EOAJS 
JOHN W. BETTERIDGE 



Lpplicant herewith submits to the United States De signated/Elected Omce (DO/EO/US) the following items and other intonnauon: 



1. 

2. 
3. 

4. 
5. 



a. 
b. 

c. 
d. 



H This is a FIRST submission of items concerning a filing under 35 U.S.C. 37 1 . 
□ This is a SECOND or SUBSEQUENT submission of items concerning a filing under 35 U.S.C. 371 
S Lisanexpressrec,uesttobeginnationaIexaminationprocedures(35U.S.^^ 

(9) and (24) indicated below. 
H The US has been elected by the expiration of 19 months from the priority date (Article 3 1). 
H a copy ofthe International Application as filed (35 U.S.C. 371(c) (2)) 

a. B is attached hereto (required only if not communicated by the Intermitional Bureau), 
b □ has been communicated by the International Bureau. 

c □ is not required, as the application was filed in the United States Receiving Office (RO/US). ■ 
□ An English language translation of the International Application as filed (35 U.S.C. 371(c)(2)). 
a. □ is attached hereto. 

b □ has been previously submitted under 35 U.S.C. 154(d)(4). 
H Amendments to the claims of tt.e International Application under PCT Article 19 (35 U.S.C. 371 (cX3)) 

□ are attached hereto (required only ifnot communicated by tiie International Bureau). 

□ have been communicated by tiie International Bureau. 

□ have not been made; however, the time limit for making such amendments has NOT expired, 
d B have not been made and will not be made. , 

□ An English language translation of the amendments to the claims under PCT Article 19 (35 U.S.C. 3 , 1(c)(3)). 
gl An oatii or declaration oftiieinventor(s) (35 U.S.C. 371 (c)(4)). . . „ ^ j orr 

□ An English language translation of the am^exes to tiie International Preliminary Examination Report under PCT 
Article 36 (35 U.S.C. 371 (c)(5)). 

□ A copy of the International Preliminary Examination Report (PCTAPEA/409). 

□ A copy of the International Search Report (PCT/ISA/210). 
Items 13 to 20 below concern document(s) or information Included: 

n □ An Information Disclosure Statementunder 37 CFR 1.97 and 1.98. , 

□ ^iignmentdocumentforrecording. A sepamte cover sheet in compliance witi, 37 CFR 3.28 and 3.31 .included 

K! A FliRST preliminary amendment. 

□ A SECOND or SUBSEQUENT preliminary amendment. 

□ A substitute specification. 

□ A change of power of attomey and/or address letter. ^ „ , , , ^ ^ it ^ r l X:>1 1 825 

□ A computer-readable form of the sequence listing in accordance with PCT Rule I3ter.2 and 35 U.S.C. 1.821 - 1.825. 

□ A second copy of the published international application under 35 U.S.C. 154(d)(4). 

□ A second copy of the English language translation of the intemattonal application under 35 U.S.C. 154(d)(4). 
Kl Certificate of Mailing by Express Mail 

□ Other items or information: 
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9. 
I 10. 

I 11. 
I 12. 
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118. 

I 20. 
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i 24. The following fees are submitted:. 

IbASIC NATIONAL FEE ( 37 CFR 1.492 (a) (1) - (5)) : 

n Neither international preliminary examination fee (37 CFR 1.482) nor 
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10 



processes and apparatus for accompUshing this task are disclosed in U.S. 
Patent No. 4,595,607 An adhesive material, which can be a polypropylene- 
based composition, is normaUy appHed over the protective coating by a 
similar process. Finally, the thicker insulative material is laid over the 
adhesive by an extrusion process. 

Exterior protective coating of an entire pipe may be accomplished by 
an electrostatic process in which a pipe that has an induced charge on its 
surface is rotated over a coating material having an opposing charge. 

A disadvantage of the prior art is that either the entire coating 
apparatus or the pipe must be rotated to achieve a fxall 360-degree coating of 
an area around the outer perimeter of the pipe. 

Therefore, there exists the need for apparatus and method that can 
apply a 360-degrce perimetrical band of coating material to the exterior 
surface of a pipe without rotating either the pipe or the coating apparatus. 
15 An object of the present invention is to provide apparatus and method 

for applying a coating material around the complete perimeter of the exterior 
of a pipe without rotating the pipe or all components of the coating device. 
An outer stationary or stator element remains static whilst an inner rotor 
element is used to achieve a 360-degree perimetrical coating. 

Another object of the present invention is to provide apparatus and 
method for applying a coating material arovind the complete perimeter of the 
exterior of a pipe without rotating the pipe or the coating device. The entire 
coating device remains stationary whilst a 360-degree perimetrical coating 
of the pipe is achieved. 



20 



25 



BRIEF SUMMARY OF THE INVENTION 
In its broad aspects, the present invention is an apparatus and 
method for application of coating material to the exterior surface of a pipe. 
The apparatus siirroionds the exterior surface of the pipe and comprises a 
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stationary component or stator, and a rotating component, or rotor. The 
rotor is located within the stator and is free to rotate aroxind the pipe 
relative to the fixed stator. The rotor comprises at least one internal gallery 
or enclosed passage that extends substantially aroimd the rotor. One or 
5 more coating heads are attached to the rotor. Bach coating head has an 
internal passage that is connected to the galleiy and an opening for ejecting 
the coating material onto the exterior surface of the pipe. The coating 
material is supplied from an external source to the gallery. Positive air 
pressure is maintained within the galleiy to force the coating material out of 

10 the opening in the coating head. 

In another aspect, the present invention is an apparatus and 
method wherein the pipe and entire coating apparatus remains stationary 
whilst a complete circumferential area on the exterior of the pipe is coated. 
Coating material is supplied at a positive air pressure into a compression 

15 chamber within a substantially annular body of the coating apparatus. The 
compression chamber is substantially continuous around an inner radius of 
the body. Air pressure forces the coating material through the compression 
chamber and into one or more diffusing chambers, which are also within 
the body of the coating apparatus and are substantially continuous around 

20 an inner radius of the body. Coating material exits the diffusing chambers 
into a gallery on the inner side of the aimular body. An interchangeable 
centre section is positioned against the gaUery. The centre section has one 
or more openings in it to eject coating material from the galley and onto the 
exterior surface of the pipe. 

25 These and other aspects of the invention will be apparent from 

the following description. 
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BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS 
For the purpose of illustrating the invention, there is shown in 
the drawings a form which is presently preferred; it being xinderstood, 
however, that this invention is not limited to the precise arrangements and 
5 instrumentalities shown. 

PIG. 1 is a front elevational view of one example of a coating 
apparatus of the present invention. 

PIG, 2 is a cross-sectional view of a coating apparatus with 
sectioning plane defined by line A — ^A in FIG. 1 
10 PIG. 3 is a cross-sectional view of a coating apparatus with 

sectioning plane defined by line B — in PIG. 1 

PIG. 4 is a side partial cross-sectional detail of one example of a 
means for driving the rotor of the coating apparatus shown in PIG. 1. 

PIG. 5 is a cross-sectional view of one example of a coating 
15 head used with the coating apparatus shown in PIG. 1. 

PIG. 6 is a front elevational view of another example of the 
coating apparatus of the present invention, 

PIG. 7 is a cross-sectional view of the coating apparatus with 
sectioning plane defined by line C — C in PIG. 6. 

20 

DETAILED DESCRIPTION OF THE INVENTION 
There is shown in PIG. 1 though PIG. 5 a first example of 
coating apparatus 10 of the present invention. Substantially annular rotor 
elements 20 and 22'^are suitably joined together to form a rotor. Enclosed 
25 within the rotor is a gallery 24 (hidden and shown by dashed lines in 

PIG. 1) that extends substantially around the rotor. The rotor has a central 
axis that is common with the central axis of pipe 90 (shown in cross-section 
in PIG. 1). Stator elements 26 and 28 are disposed around the rotor and 
siiitably joined together to form a stator. Means for providing free rotation 
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of the rotor relative to the stator such as the ball bearings 30 shown in FIG* 
2 are provided. Whilst the stator and rotor for the example in PIG. 1 are 
formed from two elements, they may be fabricated in different fashion to 
suit other materials and methods of assembly without deviating from the 
5 scope of the invention. Furthermore, whilst the stator in FIG.l is shown as 
a substantially aumiolar structure, in other examples, the stator may be of 
another shape, such as rectangular. The stator and rotor may be machined 
from hard anodized aluminum and coated with a friction reducing material 
such as TEFLON to provide a favorable boundary surface in the internal 

10 passages as further described below. 

As stated above, a s\iitable, but not limiting, coating material is 
a fusion«bonded epoxy in powdered form. The coating material is provided 
from an external source via a suitable pipe or tubing (not shown in the 
drawings) that is connected to material port 32 of vacuum displacement . 

15 pump 34. Air port 36 on the pimxp is connected to a regulated compressed 
air supply (typically from 30 to 30 psi for this example) by suitable pipe or 
tubing (not shown in the drawings). Regulating the supply of air to a 
venturi in pump 34 controls the intake draw of coating material into the 
coating apparatus and provides the means for keeping the coating material 

20 within the apparatus under positive air pressiore. The term "flioidized" 
powder can be used to describe the coating material as it mixes with the 
injected air and reduces in density to a state suitable for passage within the 
coating apparatus of the present invention. A particular advantage of the 
present invention is that the non-rotating rotor provides a stationary 

25 structure for mounting each vacuum displacement pump. Therefore, the 
coating material and compressed air connections to each pump are not 
complicated by connecting to a rotating element. 

Whilst the coating apparatus 10 shown in FIG« 1 uses two 
vacuiom displacement p\imps disposed on one of the two stator elements. 
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other examples of the invention can have a different number of pumps that 
are attached to one stator face, or distributed between both stator faces. 

Pump outlet 38 injects the fluidized powder into gallery 24. 
Seals 40 serve as means to keep the powder within the gallery as the rotor 
5 rotates relative to the stator and pump outlet 38. The seals arc designed to 
withstand the positive air pressiire exerted on the powder within the gallery. 
As shown in FIG. 3, pressurized air may optionally be blown into one or 
more ports 33 on the rotor to assist in maintaining a positive air pressure 
on the seals 40. 

10 Coating material is ejected from the gallery 24 through one or 

more coating heads 42 that arc attached to the rotor and have an internal 
passage connected to the gallery. When the coating material is a 
thermoplastic material, pipe 90 will be preheated prior to the application of 
coating material to fuse the material onto the exterior surface of the pipe. 

15 Optionally the exterior surface of pipe 90 can be grit blasted 

prior to coating by providing a suitable grit from an external source via a 
suitable pipe or tubing that is connected to material port 32 of one or more 
of the vacuum pumps 34. Altematively one or more dedicated grit vacuum 
pumps can be provided around one or both of the stator faces. 

20 As shown in FIG. 5, a coating head 42 can be provided with one 

or more interior diffusers 46 in the form of a disc or other shape to control 
the flow of coating material through the head and onto the exterior surface 
of the pipe. The coating head, including opening 44, can be configured as 
best to suit coating material, ejection for a particular application. In the 

25 present example, diffuser 46 deflects the fluidized powder to the side wall 
45 of the coating head so that the powder exits opening 44 in a generedly 
loniform flow profile across the entire width of the opening. Preferably each 
coating head is removably attached to the rotor so that it can be removed 
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and exchanged with a head of differing length, or fitted with a length 
extension fitting so that differing diameters of pipe can be accommodated. 

Suitable drive means are provided to rotate the rotor. One 
method of driving the rotor is shown in PIG, 4. Motor 48 is connected to 

5 sprocket SO via output shaft 52, A chain (not shown in the drawings) 
engages sprocket SO and radially projected teeth (not shown in the 
drawings) on the circular side surface of the rotor to deliver rotational power 
from the drive motor to the rotor. Whilst two motors are used in this 
example, a differing number and configuration may be used to suit a 

10 specific application. 

In applications where the coating apparatus is slipped onto a 
section of pipe or slid along pipe sections as a pipeline is assembled, the 
stator and rotor can be formed as continuous elements around their 
circumferences. In other examples of the apparatus, the stator and rotor 

15 can include means for opening and closing around a section of pipe, such as 
two split or hinged members with interface bovmdaries 92 shown in PIG. 1. 

Either the pipe or the coating device may be moved in its axial 
direction to effect coating along the length of the pipe. When the coating 
material is a thermoplastic material, pipe 90 will be preheated prior to the 

20 application of coating material to fuse the material onto the exterior surface 
of the pipe. 

Optionally when application of a gas prior and during coating is 
desirable, the gas may be supplied to one or more of air ports 36 or one or 
more dedicated gas-ports provided aroimd one or both of the stator faces to 
25 inject the gas into gallery 24 prior and during coating. This is of particular 
value when polypropylene is the coating material and the gas is heated air 
that is applied prior and during coating. 

Subsequent to coating, a quench fluid, either in liquid or 
gaseous form, can be supplied from an external source via a suitable pipe or 
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tubing that is connected to material port 32 of one or more of the vacuum 
pumps 34. Alternatively one or more dedicated quench fluid pumps can be 
provided aroimd one or both of the stator faces. 

In applications where a combination of grit blasting and/ or 
5 quenching are used, suitable valve arrangements can be provided upstreeun 
of the input to material port 32 to facilitate selection of the substance that 
is fed to the port. 

There is shown in PIG, 6 and FIG, 7 a second example of the 
coating apparatus 10 of the present invention. The apparatus comprises a 

10 substantially annular body 60, which has a plurality of entry ports 62 

protruding from it. The number of entry ports for a particular application is 
governed by the diameter of the pipe 90 (shown in cross-section in PIG. 6 
and PIG. 7) that is being coated and are, in general, symmetrically arranged 
around its outer perimeter. The armular body 60 can be formed from two 

15 machined halves. Hard anodized aluminum is a suitable material. A 
coating of a friction reducing material such as TEFLON is preferable to 
provide a favorable boundsiry surface in the entry ports and other internal 
passages as further described below. 

A mixing chamber 64 is connected to each of the entry ports. 

20 The mixing chamber is used as a means to introduce the coating material 
into the entry port at a positive air pressure. For this particular example, 
the coating material is introduced into the mixing chamber from fitting 66. 
Fitting 66 is attached to chamber 64 and has a material port 68 for 
connection to an external source of coating material via suitable pipe or 

25 tube (not shown in the drawings). Air port 70 in fitting 66 is connected to a 
regulated compressed air supply (generally with a range from 30 to 40 psi 
for the present example) by suitable pipe or tubing (not shown in the 
drawings). Regulating the supply of air to a venturi in fitting 66 controls the 
intake draw of coating material into the coating apparatus and provides the 
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means for keeping the coating material (fluidized powder) within the 
apparatus under positive air pressure. Mixing chamber 64 has an air port 
72 attached to it by which generally low pressure (in the range of 4 to 5 psi) 
and high volume (in the range of 20 to 25 cfm) air from a suitable source 
5 such as a low pressure air compressor (not shown in the figures) is 

supplied. The low-pressure air serves to force the coating material entering 
the mixing chamber from fitting 66 into entry port 62 and to further reduce 
the density of powder if required for a peirticular application. 

Intake chamber 74 (hidden and shown as dashed lines in PIG. 

10 6) within body 60 transfers the coating material from an entry port to 

compression chamber 76 that runs substantially around an inner diameter 
of body 60 (hidden and shown as dashed lines in FIG* 6). In this example, 
the intake chamber has a generally circular cross-section, and the 
compression chamber has a combination oval and funnel-shaped 

15 cross-section. Other shapes are suitable for the compression chamber as 
long as the chamber serves to compress the coating material under positive 
gdr pressure. The coating material is forced by air pressure dov.ni through 
compression chamber 76 and into diffusing chsimber 78. In this example, 
the diffusing chamber is a substantially oval passage that opens into the 

20 sides of gallery SO. Interchangeable centre section 82 is a collar that is 

seated within the inner radial surface of annular body 60 to accommodate 
the outer diameter of the pipe 90 to be coated. One or more appropriate 
openings 84 are provided through the thickness of the centre section 82 to 
permit ejection of coating material onto the outer diameter of pipe 90. In 

25 the present example, opening 84 is a substantially continuous 

circumferential opening in the centre section to permit ejection of coating 
material 360 degrees around the perimeter of the pipe 90, In this manner, 
neither the pipe 90 nor coating device 10 need to be rotated to achieve a 
complete coating aroxmd the perimeter of the pipe. In alternative examples, 
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satisfactory rotating means maybe provided with the coating device to rotate 
it if required for a particular coating process. Either the pipe or coating 
device may be moved in its axial direction to effect coating along the length 
of the pipe. When the coating material is a thermoplastic material, pipe 90 
5 will be preheated prior to. the application of coating material to fuse the 
material onto the exterior surface of the pipe. 

The configuration of the coating apparatus lO shown in FIG. 6 
and PIG. 7, namely with four entry ports 62 arranged substantially 45 
degrees apart from each other, can preferably (but not in limitation) be used 

10 to deposit a complete 360-degrees band of coating material around the 
exterior perimeter of a pipe having an outside diameter ranging from 
approximately 5 to 13 cm. For pipes of larger diameter, a greater number of 
entry ports can be used without deviating from the scope of the invention. 

In applications where the coating appairatus shown in FIG. 6 

15 and FIG. 7 is slipped onto a section of pipe or slid along pipe sections as a 
pipeline is assembled, body 60 can be formed as a continiaous element 
around their circumferences. In other examples of the apparatus, the body 
can include means for opening and closing around a section of pipe, such as 
two split or hinged members with interface boimdaries 94 shown in FIG. 6. 

20 Options similar to those disclosed for the first example of the 

invention can be used for the second example of the invention shown in 
FIG. 6 and FIG. 7. Suitable grit can be provided to material port 68 of one 
or more of the fittings 66. Alternatively one or more dedicated grit material 
and entry ports cait be provided around the perimeter of annular body 60 

25 for injecting grit into compression chamber 76. A gas can be supplied to 

one or more air ports 70 prior and during coating. Alternatively one or more 
dedicated gas ports can be provided to inject the gas into the intake and 
compression chamber. A quench fluid can be provided to material port 68 
of one or more of the fittings 66. Alternatively one or more dedicated 
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quench fluid fittings can be provided around the perimeter of annular body 
60. 

In other examples of the invention, a magnetic induction 
heating assembly may be combined with the coating apparatus of the 
present invention to form a single stationaiy apparatus for preheating and 
coating around a complete circiimferential area of the pipe. 
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CLAIMS 

1 . An apparatus for application of a coating material to the exterior 
surface of a pipe comprising: 

a stator disposed aroiind the exterior surface of the pipe; 
5 a substantially annular rotor rotationally disposed within the stator 

and having a common central axis with the pipe, the rotor having at least 
one internal gallery extending substantially around the radius of the pipe; 

at least one coating head having an internal passage for the coating 
material and an opening in close contact with the exterior surface of the 
10 pipe, the internal passage connected to the at least one internal gallery; 

drive means for rotating the rotor and the at least one coating head 
around the exterior of the pipe; 

means for supplying the coating material from an external soxirce to 
.the at least one internal gallery; and 
15 means for applying positive air pressure to the at least one internal 

gallery, whereby the coating material is forced by air pressure through the 
at least one internal gallery and ejected onto the exterior surface of the pipe 
through the at least one coating head. 

20 2. The apparatus of Claim 1 wherein the means for supplying the 

coating material and the means for applying positive air pressure further 
comprises at least one vacuum displacement pump attached to the stator, 
each of the at least one vacuiom displacement pumps having a first port for 
connection to an external source of coating material and a second port for 

25 connection to an extemal source of compressed air. 

3. The apparatus of Claim 2 wherein the at least one vacuum 
displacement pxmip further comprises an outiet opening into the at least 
one internal gallery. 
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4. The apparatus of Claim 3 wherein sealing means are provided 
between the at least one intemal gallery and the outlet to prevent release of 
the coating material from the at least one intemal gallery. 

5 

5, The apparatus of any preceding claim furtiier comprising at least one 
air port in the stator, the air port connected to a pressvirized air source 
whereby a positive air pressure is maintained on the sealing means. 

10 6. The apparatus of any preceding claim wherein the at least one 
coating head has a diffusing means within the intemal passage of the at 
least one coating head. 

7. The apparatus of any preceding claim further comprising means for 
15 suppl3dng a grit from an external source to the at least one intemal gallery 

and means for applying positive air pressure to the at least one intemal 
gallery, whereby the grit is forced by air pressure through the at least one 
internal gallery and ejected onto the exterior surface of the pipe through the 
at least one coating head. 

20 

8. The apparatus of any preceding claim further comprising means for 
supplying a gas from an external source to the at least one intemal gallery 
and means for applying positive air pressure to the at least one intemal 
gallery, whereby the heated gas is forced by air pressixre through the at 

25 least one intemal gallery and ejected onto the exterior surface of the pipe 
through the at least one coating head. 

9. The apparatus of any preceding claim further comprising means for 
supplying a quench fluid from an external source to the at least one intemal 
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gallery and means for applying positive air pressure to the at least one 
internal gallery, whereby the quench fluid is forced by air pressvire through 
the at least one internal gallery and ejected onto the exterior siirface of the 
pipe through the at least one coating head. 

5 

10. The apparatus of any preceding claim wherein the stator and the 
rotor include means for opening and closing around the pipe. 

11. The apparatus of any preceding claim further comprising at least 
10 one magnetic induction heater to heat the pipe prior to placement of the 

coating material onto the exterior surface of the pipe. 

12. A method of appl5dng a coating material to the exterior surface of a 
pipe comprising the following steps: 

15 supplying at a positive air pressure the coating material to a stationary 

element surrounding the pipe; 

transferring the coating material from the stationary element to a gallery 

within a rotating element disposed substantially within the stationary 

element, the gallery substantially surrounding the pipe; and 
20 ejecting the coating material onto the exterior surface of the pipe from a 

one or more coating heads having an internal passage connected to the 

gallery. 

13. The method" of Claim 12 further comprising the following steps: 
25 supplying at a positive air pressure a grit to the stationary element; 

transferring the grit from the stationary element to the gallery; and 
ejecting the grit onto the exterior surface of the pipe from one or more 
coating heads. 
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14. The method of Claims 12 or 13 further comprising the following 
steps: 

supplying at a positive air pressure a gas to the stationary element; 
transferring the gas from the stationary element to the gallery; and' 
5 ejecting the gas onto the exterior surface of the pipe from one or more 
coating heads. 

15. The method of any one of Claims 12 to 14 further comprising the 
following steps: 

10 supplying at a positive air pressure a quench liquid to the stationary 
element; 

tramsferring the quench liqioid from the stationary element to the gallery; 
and 

ejecting the quench liqviid onto the exterior surface of the pipe from one 
15 or more coating heads. 

16. An apparatus for application of a coating material to the exterior 
surface of a pipe comprising: 

a substantially annular-shaped body disposed around the exterior of 
20 the pipe; 

at least one entry port peripherally disposed around the body, the 
entry port cormected to a first end of an intake chamber disposed within the 
body; 

a compression chamber disposed within the annular-shaped body 
25 and extending substantially aroimd the radius of the pipe, a first end of the 
chamber connected to a second end of the intake chamber; 

at least one diffusing chamber disposed within the armular-shaped 
body and extending substantially around the radius of the pipe, a first end 
of each the at least one diffusing chambers cormected to a second end of the 
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compression chamber; 

a gallery disposed within the inner circumferential side of the 
anniilar-shaped body, a second end of each the at least one diffusing 
chambers opening into the galley; 
5 an interchangeable sleeve disposed against the inner circumferential 

side of the annular-shaped body, the interchangeable sleeve having one or 
more openings to the gallery; 

means for supplying the coating material from an external soxarce to 
each of the at least one entry ports; and 
10 meains for applying positive air pressure to each of the at least one 

entry ports, whereby the coating materied is forced under air pressure 
, successively through the intake, compression and diffusing chambers, into 
the gallery and ejected through the one or more openings in the 
interchangeable sleeve onto the exterior surface of the pipe aroxmd the 
15 entire circumference of the pipe, 

17. The apparatus of Claim 16 wherein the means for supplying the 
coating material and the means for applying positive air pressure further 
comprises a mixing chamber attached to the entry port, the mixing chamber 

20 having a fitting connected to the external source of the coating material and 
a port to an external source of compressed air, 

18. The apparatus of Claims 16 or 17 wherein the annular-shaped body 
includes means for opening and closing around the pipe. 

25 

19. The apparatus of any one of Claims 16 to 18 further comprising 
means for supplying a grit from an external source to the atieast one entry 
ports and means for applying positive air pressure to the at least one entry 
ports, whereby the grit is forced under air pressure successively through the 
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intake, compression and diffusing chambers, into the gallery and ejected 
through the one or more openings in the interchangeable sleeve onto the 
^erior svirface of the pipe around the entire circvimference of the pipe. 

5 20. The apparatus of any one of Claims 16 to 19 further comprising 
means for supplying a gas from an external source to the at least one entry 
ports and means for applying positive air pressure to the at least one entry 
ports, whereby the gas is forced under air pressure successively through the 
intake, compression and diffusing chambers, into the gallery and ejected 

10 through the one or more openings in the interchangeable sleeve onto the 
exterior surface of the pipe around the entire circumference of the pipe. 

21. The apparatus of any one of Claims 16 to 20 further comprising 
means for supplying a quench liquid from an external source to the at least 

15 one entry ports and means for applying positive air pressure to the at least 
one entry ports, whereby the quench liquid is forced under air pressure 
successively through the intake, compression and diffusing chambers, into 
the gallery and ejected through the one or more openings in the 
interchangeable sleeve onto the exterior svirface of the pipe around the 

20 entire circumference of the pipe. 

22. The apparatus of any one of Claims 16 to 21 further comprising at 
least one magnetic induction heater to heat the pipe prior to placement of 
the coating material on to the exterior surface of the pipe. 

25 

23. A method of applying a coating material to the exterior sxirface of a 
pipe comprising the following steps: 

supplying at a positive air pressure the coating material to an at least 
one intake chamber within a substantially annular-shaped body 
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suiTovinding the pipe; 

compressing the coating materied received from the at least one intake 
chamber in a compression chamber substantially surrounding the exterior 
of the pipe within the body; 
5 diffusing the coating material exiting the compression chamber in an at 
least one diffusing chamber substantially surroimding the exterior of the 
pipe within the body; and 

ejecting the coating material from the at least one diffusing chamber onto 
the exterior surface of the pipe. 

10 

24. The method of Claim 23 further comprising the following steps: 
supplying at a positive air pressure a grit to the at least one intake 

chamber; 

compressing the grit received from the at least one intake chamber in the 
15 compression chamber; 

diffusing the grit exiting the compression chamber in the at least one 
diffusing chamber; 

injecting the grit exiting the compression chamber into the gallery; and 

ejecting the grit from the at least one diffusing chamber onto the exterior 
20 surface of the pipe. 

25. The method of Claims 23 or 24 further comprising the following 
steps: 

supplying at a positive afr pressure a gas to the at least one intake 
25 chamber; 

compressing the gas received from the at least one intake chamber in the 
compression chamber; 

diffusing the gas exiting the compression chamber in the at least one 
diffusing chamber; 
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injecting the gas exiting the compression chamber into the gallery; and 
ejecting the gas from the compression chamber onto the exterior sxorface 
of the pipe. 

26. The method of any one of Claims 23 to 26 further comprising the 
following steps: 

supplying at a positive air pressxire a quench liqiiid to the at least one 
intake chamber; 

compressing the quench liquid received from the at least one intake 
chamber in the compression chamber; 

diffusing the quench liquid exiting the compression chamber in the at 
least one diffusing chamber; 

injecting the quench liquid exiting the compression chamber into the 
gallery; and 

ejecting the quench liquid from the compression chamber onto the 
exterior surface of the pipe. 
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